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DUAL PURPOSE LIFE PRESERVER AND
INFLATABLE HEAD RESTRAINT FOR
PARACHUTE ASSEMBLIES

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application 1s a divisional of, claims priority to, U.S.
application Ser. No. 17/518,884, filed Nov. 4, 2021 and titled
“DUAL PURPOSE LIFE PRESERVER AND INFLAT-
ABLE HEAD RESTRAINT FOR PARACHUTE ASSEM-
BLIES” (heremafter the 884 Application). The 884 Appli-
cation 1s a divisional of, claims priority to, U.S. application
Ser. No. 16/369,346, filed Mar. 29, 2019, now U.S. Pat. No.
11,192,656, 1ssued Dec. 7, 2021, and titled “DUAL PUR-
POSE LIFE PRESERVER AND INFLATABLE HEAD
RESTRAINT FOR PARACHUTE ASSEMBLIES,” (here-
iafter the 346 Application). The 884 Application and the
346 Application are hereby incorporated by reference in
their entirety for all purposes.

FIELD

The present disclosure relates to parachute assemblies,
and more specifically, to parachute assemblies having an
inflatable life preserver head restraint.

BACKGROUND

Ejection seats are designed to eject pilots from an aircratt,
with the pilot oriented 1n a generally upright, sitting position.
Conventionally, the pilot 1s released from the ejection seat 1n
response to a main canopy of the ejection seat’s parachute
assembly deploying. As the canopy catches wind, the pilot
may be rotated to orient the pilot in the direction of canopy
line stretch. As the pilot 1s rotated in-line with the force
provided by the canopy, there 1s an increased risk of neck
hyperextension and injury due to the pilot’s head being
forced rearward by the change in angular momentum.

SUMMARY

A life preserver head restraint configured to inflate 1n
response to a deployment of a parachute assembly 1s dis-
closed herein. In accordance with various embodiments, the
life preserver head restramnt may comprise an inflatable
volume and a charge tank fluidly coupled to the inflatable
volume. A valve of the charge tank may be configured to
translate to an open position 1n response to the deployment
of the parachute assembly.

In various embodiments, a tlight suit may be coupled to
the life preserver head restraint. In various embodiments, the
inflatable volume may comprise a U-shape.

In various embodiments, a lanyvard may be coupled
between the charge tank and the parachute assembly. In
various embodiments, the deployment of the parachute
assembly may be configured to translate the lanyard. In
various embodiments, the lanyard may be coupled to the
valve of the charge tank, and translation of lanyard may be
configured to actuate the valve to the open position.

In various embodiments, 1n an inflated state, the life
preserver head restraint may restrict head movement during,
suspension line stretch of the parachute assembly.

An ejection seat 1s also disclosed herein. In accordance
with various embodiments, the ejection seat may comprise
a head restraint system configured to deploy 1n response
initiation of an ejection sequence, and a life preserver head
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restraint coupled to the head restraint system. The life
preserver head restraint may be configured to inflate in

response to a translation of the head restraint system.

In various embodiments, the head restraint system may
comprise a rear support and a side support. The rear support
and the side support may be configured to pivot relative to
a seat back of the ejection seat.

In various embodiments, a charge tank may be fluidly
coupled to the life preserver head restraint. A lanyard may be
configured to actuate a valve of the charge tank to an open
position. In various embodiments, the lanyard may actuate
the valve to the open position 1n response to the head
restraint system translating to a deployed position.

In various embodiments, the lanyard may actuate the
valve to the open position in response to the head restraint
system translating from a deployed position to a stowed
position.

In various embodiments, a parachute assembly may be
operationally coupled to the head restraint system. The head
restraint system may be configured to translate from the
deployed position to the stowed position 1n response to a
deployment of the parachute assembly. In various embodi-
ments, the lanyard may be coupled to the parachute assem-
bly. The deployment of the parachute assembly may trans-
late the lanyard.

A parachute assembly 1s also disclosed herein. In accor-
dance with various embodiments, the parachute assembly
may comprise a canopy, a plurality of suspension lines
coupled to the canopy, a riser located at an end of the
plurality of suspension lines opposite the canopy, and a life
preserver head restraint configured to intlate in response to
an increase in tension in the riser.

In various embodiments, a charge tank may be fluidly
coupled to the life preserver head restraint. In various
embodiments, a lanyard may be coupled between the charge
tank and the riser.

In various embodiments, the increase in tension in the
riser may be configured to translate the lanyard. In various
embodiments, the lanyard 1s coupled to a valve of the charge
tank. Translation of the lanyard may be configured to actuate
the valve to an open position. In various embodiments, the
life preserver head restraint may be attached to a flight suait.

The forgoing features and elements may be combined 1n
various combinations without exclusivity, unless expressly
indicated herein otherwise. These features and elements as
well as the operation of the disclosed embodiments wall
become more apparent 1n light of the following description
and accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

The subject matter of the present disclosure 1s particularly
pointed out and distinctly claimed 1n the concluding portion
of the specification. A more complete understanding of the
present disclosure, however, may best be obtained by refer-
ring to the detailed description and claims when considered
in connection with the following illustrative figures. In the
following figures, like reference numbers refer to similar
clements and steps throughout the figures.

FIG. 1 illustrates an ejection seat being launched from an
aircraft cockpit, in accordance with various embodiments;

FIG. 2 illustrates a perspective view of a parachute
assembly 1n a deployed state after separation of the occupant
from the ejection seat, 1n accordance with various embodi-
ments;

FIG. 3A 1llustrates a life preserver head restraint in a
deflated state, 1n accordance with various embodiments;
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FIG. 3B 1illustrates a side view of a life preserver head
restraint 1n an inflated state, in accordance with various

embodiments;

FIG. 4 A 1llustrates an ejection seat having a head restraint
system 1n a non-deployed position, in accordance with
various embodiments;

FIG. 4B illustrates the ejection seat of FIG. 4A with the
head restraint system 1n a deployed position, 1n accordance
with various embodiments; and

FIG. 4C illustrates the ejection seat of FIG. 4A with a life
preserver head restraint 1n an inflated state during occupant
separation, 1n accordance with various embodiments.

Elements and steps in the figures are illustrated for
simplicity and clarity and have not necessarily been ren-
dered according to any particular sequence. For example,
steps that may be performed concurrently or in different
order are illustrated 1n the figures to help to improve
understanding of embodiments of the present disclosure.

DETAILED DESCRIPTION

The detailed description of exemplary embodiments
herein makes reference to the accompanying drawings,
which show exemplary embodiments by way of illustration.
While these exemplary embodiments are described in sui-
ficient detail to enable those skilled 1n the art to practice the
disclosures, 1t should be understood that other embodiments
may be realized and that logical changes and adaptations in
design and construction may be made in accordance with
this disclosure and the teachings herein. Thus, the detailed
description herein 1s presented for purposes of illustration
only and not of limitation.

The scope of the disclosure 1s defined by the appended
claims and their legal equivalents rather than by merely the
examples described. For example, the steps recited 1n any of
the method or process descriptions may be executed 1n any
order and are not necessarily limited to the order presented.
Furthermore, any reference to singular includes plural
embodiments, and any reference to more than one compo-
nent or step may include a singular embodiment or step.
Also, any reference to tacked, attached, fixed, coupled,
connected or the like may include permanent, removable,
temporary, partial, full and/or any other possible attachment
option. Additionally, any reference to without contact (or
similar phrases) may also include reduced contact or mini-
mal contact. Surface shading lines may be used throughout
the figures to denote different parts but not necessarily to
denote the same or different materials.

In various embodiments, and with reference to FIG. 1, an
aircraft ¢jection system 100 1s shown, 1n accordance with
various embodiments. Aircraft ejection system 100 may be
installed 1n aircrait 102 to sately expel ejection seat 106 and
an occupant 110 of e¢jection seat 106 from a cockpit 104 of
aircrait 102. Ejection seat 106 may be urged from cockpit
104 by a propulsion system 108. Aircrait ejection system
100 may include a parachute assembly 116. In various
embodiments, prior to deployment of parachute assembly
116, a portion of parachute assembly 116 may be stored
within ejection seat 106.

With reference to FIG. 2, parachute assembly 116 1s
illustrated 1n a deployed state, 1n accordance with various
embodiments. Parachute assembly 116 may be used to
increase a drag of, or otherwise decelerate, occupant 110, 1n
response to occupant 110 being ejected from an aircrafit.
Parachute assembly 116 may comprise a canopy 125, sus-
pension lines 122, and risers 120. Upon deployment of
parachute assembly 116, canopy 125 may open to increase
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drag and decelerate occupant 110. Canopy 125 may com-
prise any suitable type of canopy and any suitable type of
material, such as, for example, canvas, silk, nylon, aramid
fiber (e.g., sold under the mark KEVLAR®), polyethylene
terephthalate, and/or the like. Suspension lines 122 may be
coupled to canopy 125 using any suitable attachment tech-
nique, such as, for example, through stitching. Suspension
lines 122 may be configured to at least partially stabilize
deployed canopy 125.

Suspension lines 122 connect canopy 125 to risers 120.
Suspension lines 122 and risers 120 may comprise any
suitable matenial. For example, suspension lines 122 and
risers 120 may comprise a tubular braided material that
constricts in diameter under tension, such as, for example,

nylon, aramid fiber (e.g., sold under the mark KEVLAR®),

and/or the like. Risers 120 may comprise bundled, woven, or
sewn together suspension lines 122. Risers 120 are located
at an end of suspension lines 122 opposite canopy 125.
Risers 120 may be configured to attach to a harness, or other
structure, configured to secure occupant 110 to risers 120.

Parachute assembly 116 may be configured to deploy
upon separation of occupant 110 from ejection seat 106.
Stated differently, 1n various embodiments, deployment of
parachute assembly 116 may separate occupant 110 from
ejection seat 106. As canopy 125 catches wind, occupant 110
may be rotated to orient occupant 110 1n the direction of
suspension line stretch. As occupant 110 1s rotated in-line
with the force provided by canopy 125, a rearward force
may be exerted on the head and neck of occupant 110. As
used herein, “rearward” refers to a direction extending from
the frontside, or face, of occupant 110 to the backside, or
rear, ol occupant 110.

In accordance with various embodiments, parachute
assembly 116 may include a life preserver head restraint
124, with momentary reference to FIG. 3A. Life preserver
head restraint 124 may be configured to intlate upon deploy-
ment ol parachute assembly 116. Life preserver head
restraint 124 may reduce or prevent reward head movement
during line stretch. Additionally, in the case of a water
landing, configuring life preserver head restraint 124 to
inflate upon parachute deployment may keep the occupant’s
head out of the water should occupant 110 be unconscious
or otherwise unable to inflate his/her life preserver.

With reference to FIG. 3A, a life preserver head restraint
124 1s 1illustrated in a deflated state, in accordance with
vartous embodiments. In various embodiments, life pre-
server head restraint 124 may be included on a flight suit 126
configured to be worn by occupant 110. For example, life
preserver head restraint 124 may be attached via stitching,
adhesive, or other suitable attachment technique to tlight suit
126. In various embodiment, life preserver head restraint
124 may be located within a pocket, or volume, defined by
the material of flight suit 126. In this regard, the material of
flight suit 126 may cover or conceal life preserver head
restraint 124 prior to inflation. Life preserver head restraint
124 extends around the collar and over a chest portion 128
of tlight suit 126. In this regard, life preserver head restraint
124 is located over the chest and rearward of, or behind, the
neck 130 of occupant 110. In various embodiment, life
preserver head restraint 124 may include one or more
circumierentially extending straps 132. Straps 132 may be
positioned under the arms 134 of flight suit 126 and around
the back portion 127 (with momentary reference to FIG. 3B)
and chest portion 128 of flight suit 126, such that straps 132
are located between arms 134 and back and chest portions
127, 128 of tlight suit 126.
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Parachute assembly 116 may comprise one or more left
(or first) shoulder riser(s) 120a and one or more right (or
second) shoulder riser(s) 12056. Leit shoulder risers 120a are
attached proximate a left shoulder 136 of occupant 110 and
are configured to be located over left shoulder 136 of 5
occupant 110 upon deployment of parachute assembly 116.
Right shoulder risers 1206 are attached proximate a right
shoulder 138 of occupant 110 and are configured to be
located over right shoulder 138 of occupant 110 upon
deployment of parachute assembly 116. 10

In various embodiments, leit shoulder risers 120a may be
attached to thght suit 126 at an attachment location 140.
Right shoulder risers 1205 may be attached to tlight suit 126
at an attachment location 142. Attachment locations 140,
142 are on an end of left and rnight shoulder risers 120a, 12056 15
that 1s opposite suspension lines 122 and canopy 125.
Attachment locations 140, 142 may comprise any suitable
attachment mechanism (e.g., stitching, adhesive, etc.) for
securing left and right shoulder risers 120a, 12056 to flight
suit 126. In various embodiments, attachment location 140 20
may comprise a left ring 144 attached to flight suit 126. Left
shoulder risers 120a may be located through left ring 144.
Stated differently, left ring 144 may be located through a
loop defined by lett shoulder risers 120a. Attachment loca-
tion 142 may comprise a right ring 146 attached to flight suit 25
126. Right shoulder risers 12056 may be located through right
ring 146. Stated diflerently, right ring 146 may be located
through a loop defined by right shoulder risers 1205.

Life preserver head restraint 124 includes a compressed
fluid source, for example, a charge tank 150. Charge tank 30
150 1s fluidly coupled to life preserver head restraint 124.
Charge tank 150 1s configured to deliver gas into life
preserver head restraint 124. In accordance with various
embodiments, charge tank 150 delivers gas to life preserver
head restraint 124 upon deployment of parachute assembly 35
116. In this regard, life preserver head restraint 124 1s
uninflated, prior to deployment of parachute assembly 116.

Charge tank 150 may be fluidly coupled to life preserver
head restraint 124 via a conduit 152, with momentary
reference to FIG. 3B. In various embodiments, a lanyard 154 40
may be coupled between charge tank 150 and at least one of
left shoulder risers 120a or right shoulder riser 12056. For
example, 1n FIGS. 3A and 3B, lanyard 154 1s coupled to a
left shoulder riser 1204 of parachute assembly 116. While
lanyard 154 1s illustrated as coupled to a left shoulder riser 45
120a, 1t 1s further contemplated and understood that lanyard
154 may be coupled to a right shoulder riser 1205 and/or that
life preserver head restraint 124 may include a second
charge tank, similar to charge tank 150, with a second
lanyard coupled between the second charge tank a right 50
shoulder riser 1200.

Lanyard 154 1s configured to initiate inflation of life
preserver head restraint 124 1n response to tension in left
shoulder riser 120a. For example, upon deployment of
parachute assembly 116, a tension in left shoulder risers 55
120a increases. The increase 1n tension may cause a trans-
lation of lanyard 154. The translation of lanyard 154 may
actuate a valve 156 of charge tank 150 to an open position.
Valve 156 may be fluidly coupled between an output of
charge tank 150 and conduit 152. In various embodiments, 60
the translation of lanyard 154 may pull a pin 158, which
when removed (1.e., pulled), actuates valve 156 to the open
position. Actuating valve 156 to the open position allows gas
to flow from charge tank 150 to life preserver head restraint
124. 63

FIG. 3B illustrates life preserver head restraint 124 1n an
inflated state, 1n accordance with various embodiments. Life

6

preserver head restraint 124 defines an inflatable volume
160. Intlatable volume 160 (i.c., life preserver head restraint
124) 1s located behind, or rearward of, head 170 and neck
130 of occupant 110. Inflatable volume 160 1s also located
over chest portion 128 of flight suit 126. Life preserver head
restraint 124 may comprise a generally U-shape. In this
regard, and with combined reference to FIGS. 3A and 3B,
life preserver head restraint 124 may include a first portion
162 located over chest portion 128 of flight suit 126 and
extending to a transverse portion 164 of life preserver head
restraint 124. Transverse portion 164 of life preserver head
restraint 124 1s located rearward of neck 130 of occupant 110
(e.g., along a rearward collar portion 168 of flight suit 126).
Life preserver head restraint 124 further includes a second
portion 166 located over chest portion 128 of flight suit 126
and extending to transverse portion 164. First portion 162
may be located proximate left shoulder 136. Second portion
166 may be located proximate right shoulder 138. Trans-
verse portion 164 connects first portion 162 and second
portion 166.

In the inflated stated shown in FIG. 3B, first and second
portions 162, 166 of life preserver head restraint 124 may
restrict side-to-side movement of neck 130 and head 170
(1.e., motion toward left and right shoulders 136, 138), while
transverse portion 164 restricts translation of neck 130 and
head 170 rearward. Configuring life preserver head restraint
124 to inflate 1 response to deployment ol parachute
assembly 116, allows life preserver head restraint to limait
translation of neck 130 and head 170 during separation from
¢jection seat 106, with momentary reference to FIG. 2,
thereby decreasing a possibility for neck imjury during
suspension line stretch.

With reference to FIG. 4A, an ejection seat 200 support-
ing an occupant 210 1s 1illustrated, 1 accordance with
various embodiments. Ejection seat 200 includes a seat pan
202 and a seat back 204. Fjection seat 200 1s configured to
be expelled from an aircraft cockpit, similar to ejection seat
106 1n FIG. 1. Upon receipt of an eject signal (e.g., an
ejection signal iitiated by pilot command or an ejection
signal based on an algorithm operating 1n one of the air-
cralt’s computers), a propulsion system 1s mitiated to accel-
erate ejection seat 200 and occupant 210 out of the aircraft.
The 1itial acceleration acting on head 212 of occupant 210
tends to cause head 212 to tilt forward and downward (1.¢.,
toward chest 214 of occupant 210). Subsequent exposure to
the wind blast upon exiting the aircrait can cause head 212
to be jerked rearward, potentially causing injury to occupant
210.

Ejection seat 200 includes a head restraint system 230 that
deploys from a stowed position (FIG. 4A) to a deployed
position (FIG. 4B). In the deployed position, head restraint
system 230 restricts rearward and side-to-side movement of
head 212 to maintain head 212 1n a tilted forward orientation
(e.g., a chin-to-chest orientation). In various embodiments,
head restraint system 230 may comprise a pair of side
supports 232 (one shown) and a rear support 234. Side
supports 232 and rear support 234 are pivotably attached to
seat back 204. Upon receipt of an eject signal, side supports
232 and rear support 234 pivot forward (1.e., away from seat
back 202 and toward head 212). In the deployed position, the
side supports 232 are located over opposing sides (1.e., the
lett and right sides) of head 212 and restrict side-to-side
movement of head 212. In the deployed position, rear
support 234 contacts a rearward portion of head 212 and
restricts rearward movement of head 212.

In various embodiments, a flexible strap 236 1s attached
between rear support 234 and side supports 232. In various
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embodiments, as side supports 232 pivot forward, flexible
strap 236 translates rear support 234 forward. Flexible strap
236 may be formed of a lightweight synthetic fabric such as
nylon, polyester, aramid fibers, or other fiber material and
may be formed 1n an open weave net, a single strap, cord, or
a plurality of straps of suflicient strength to deploy rear
support 234.

Each of the side supports 232 may be attached to a strut
support 238. Strut support 238 1s pivotably attached to seat
back 204. In various embodiments, head restraint system
230 may be configured to adapt to the occupant’s size and
strength. For example, the angle of side supports 232 and
rear support 234 relative to seat back 204 may be determined
by the translation distance of head 212 during initial expul-
s1on of ejection seat 200 (1.e., by the downward translation
of head 212 as ejection seat 200 translates 1n the direction of
arrow 241). Stated differently, side supports 232 and rear
support 234 are configured to follow, rather than force, head
212 down and forward.

Head restraint system 230 1s configured to be maintained
in the deployed position during expulsion of ejection seat
200. For example, 1n various embodiments, rotation of side
supports 232 and rear support 234 may employ a pawl 240
configured to engage a series of teeth on a pivot joint 242.
In this regard, as side supports 232 and rear support 234
pivot 1n a first direction away from seat back 204, pivot joint
242 rotates and pawl 240 engages a new tooth, thereby
restricting side supports 232 and rear support 234 from
pivoting 1n the opposite direction toward seat back 204.

In various embodiments, head restraint system 230 may
be configured to retract in response to deployment of a
parachute assembly 216. Parachute assembly 216 1s similar
to parachute assembly 116 1n FIG. 2 and includes a canopy,
suspensions lines, and risers similar to canopy 1235, suspen-
sion lines 122, and nisers 120, respectively. In accordance
with various embodiments, side supports 232 and rear
support 234 may retract to the stowed position 1n response
to deployment of parachute assembly 216. In various
embodiments, a release pin 250 may be attached to para-
chute assembly 216. Removing release pin 250 may cause
side supports 232 and rear support 234 to pivot to the stowed
position. For example, pulling release pin 250 may release
pawl 240, or other structure(s), configured to prevent rota-
tion of side supports 232 and rear support 234 toward seat
back 204. When release pin 250 1s withdrawn, side supports
232 and rear support 234 are forced to the stowed position.

Deployment of parachute assembly 216 separates occu-
pant 210 from e¢jection seat 200. As the canopy of parachute
assembly 216 deploys, occupant 210 may be rotated to
ortent occupant 210 in the direction of suspension line
stretch and a rearward force may be exerted on head 212 of
occupant 210. In accordance with various embodiments, a
life preserver head restraint 224 may be coupled to para-
chute assembly 216. The life preserver head restraint 224
may be configured to inflate upon deployment of parachute
assembly 216. Stated differently, in various embodiments,
life preserver head restraint 224 may inflate 1n response to
head restraint system 230 translating from the deployed
position (FIG. 4B) to the stowed position (FIG. 4C).

In various embodiments, life preserver head restraint 224
may inflate 1n response to head restraint system 230 trans-
lating to the deployed position. For example, life preserver
head restraint 224 may inflate as side supports 232 and rear
support 234 pivot away from seat back 204.

Life preserver head restraint 224 1s similar to life pre-
server head restraint 124 in FIGS. 3A and 3B. In this regard,

life preserver head restraint 224 may be included on a tlight
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suit configured to be worn by occupant 210. Life preserver
head restraint 224 extends around the collar and over the
chest portion of the flight suit. Life preserver head restraint
224 1s located over chest 214 and rearward of, or behind, the
neck 252 of occupant 210.

Life preserver head restraint 224 includes a compressed
fluid source, for example, a charge tank 260. Charge tank
260 15 fluidly coupled to life preserver head restraint 224.
Charge tank 260 1s configured to deliver gas into life
preserver head restraint 224.

In various embodiments, a lanyard 264 may be coupled
between charge tank 260 and head restraint system 230.
Lanyard 264 1s configured to initiate inflation of life pre-
server head restraint 224 1n response to translation of head
restraint system 230. For example, deployment of side
supports 232 and rear support 234 may cause translation of
lanyard 264, thereby actuating a valve 262 of charge tank
260 to an open position. In various embodiments, the
translation of lanyard 264 may pull a pin which, when
removed (1.e., pulled), actuates valve 264 to the open
position. Actuating valve 262 to the open position allows gas
to flow from charge tank 260 to life preserver head restraint
224,

In various embodiments, translation of side supports 232
and rear support 234 from the deployed position to the
stowed position may cause translation of lanyard 264,
thereby actuating valve 262 of charge tank 260 to an open
position. In various embodiments, lanyard 264 may be
coupled to release pin 250, such that expulsion of parachute
assembly 216 translates lanyard 264, thereby actuating valve
262 of charge tank 260 to an open position.

FIG. 4C 1illustrates life preserver head restraint 224 1n an
inflated state after separation of occupant 210 from ejection
seat 200, in accordance with various embodiments. Life
preserver head restraint 224 defines an inflatable volume
270, similar to inflatable volume 160 1n FIG. 3B. In this
regard, inflatable volume 270 (i.e., life preserver head
restraint 224) may comprise a generally U-shape, similar to
life preserver head restraint 124. Life preserver head
restraint 224 1s located behind, or rearward of, head 212 and
neck 252 (FIG. 4B) of occupant 210. In the inflated stated,
life preserver head restraint 224 may restrict translation of
head 212 during line stretch. Configuring life preserver head
restraint 224 to inflate 1n response to translation of head
restraint system 230, allows life preserver head restraint 224
to limit translation of head 212 during separation from
ejection seat 200, when head restraint system 230 is 1n the
stowed position, thereby decreasing a possibility for neck
injury during line stretch and increasing pilot safety.

Benefits, other advantages, and solutions to problems
have been described herein with regard to specific embodi-
ments. Furthermore, the connecting lines shown in the
various ligures contained herein are intended to represent
exemplary functional relationships and/or physical cou-
plings between the various elements. It should be noted that
many alternative or additional functional relationships or
physical connections may be present 1n a practical system.
However, the benefits, advantages, solutions to problems,
and any elements that may cause any benefit, advantage, or
solution to occur or become more pronounced are not to be
construed as critical, required, or essential features or ele-
ments ol the disclosures. The scope of the disclosures 1s
accordingly to be limited by nothing other than the appended
claims and their legal equivalents, 1n which reference to an
clement 1n the singular 1s not intended to mean “one and
only one” unless explicitly so stated, but rather “one or
more.” Moreover, where a phrase similar to *“at least one of
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A, B, or C” 1s used 1n the claims, 1t 1s intended that the phrase
be interpreted to mean that A alone may be present in an
embodiment, B alone may be present in an embodiment, C
alone may be present 1n an embodiment, or that any com-
bination of the elements A, B and C may be present 1n a
single embodiment; for example, A and B, A and C, B and
C, or A and B and C.

Systems, methods and apparatus are provided herein. In
the detailed description herein, references to “‘various
embodiments”, “one embodiment”, “an embodiment”, “an
example embodiment”, etc., indicate that the embodiment
described may include a particular feature, structure, or
characteristic, but every embodiment may not necessarily
include the particular feature, structure, or characteristic.
Moreover, such phrases are not necessarily referring to the
same embodiment. Further, when a particular feature, struc-
ture, or characteristic 1s described 1n connection with an
embodiment, 1t 1s submitted that 1t 1s within the knowledge
of one skilled in the art to afect such feature, structure, or
characteristic 1 connection with other embodiments
whether or not explicitly described. After reading the
description, it will be apparent to one skilled 1n the relevant
art(s) how to implement the disclosure 1n alternative
embodiments.

Furthermore, no element, component, or method step in
the present disclosure 1s intended to be dedicated to the
public regardless of whether the element, component, or
method step 1s explicitly recited 1n the claims. No claim
clement 1s 1ntended to invoke 35 U.S.C. 112(1) unless the

clement 1s expressly recited using the phrase “means for.” As
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used herein, the terms “comprises™, “comprising’, or any
other vanation thereof, are intended to cover a non-exclusive
inclusion, such that a process, method, article, or apparatus
that comprises a list of elements does not include only those
clements but may include other elements not expressly listed
or iherent to such process, method, article, or apparatus.

What 1s claimed 1s:

1. A parachute assembly, comprising:

a canopy;

a plurality of suspension lines coupled to the canopy;

a riser located at an end of the plurality of suspension lines

opposite the canopy; and

a life preserver head restraint configured to inflate 1n

response to an increase 1n tension in the riser.

2. The parachute assembly of claim 1, further comprising
a charge tank fluidly coupled to the life preserver head
restraint.

3. The parachute assembly of claim 2, further comprising
a lanyard coupled between the charge tank and the riser.

4. The parachute assembly of claim 3, wherein the
increase 1n tension 1n the riser 1s configured to translate the
lanyard.

5. The parachute assembly of claim 4, wherein the lanyard
1s coupled to a valve of the charge tank, and wherein
translation of the lanyard 1s configured to actuate the valve
to an open position.

6. The parachute assembly of claim 5, wherein the life
preserver head restraint 1s attached to a flight suait.
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